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COMBINED DIAGNOSTICS OF PRIMARY LUNG CANCERS WITH IMMUNOLOGY 

EXAMINATIONS 

Recent trends are towards the lung cancers (LC) to become one of the most 

FREQUENT MALIGNANT TUMORS. BOTH STEADY RISE IN THE NUMBER OF CASES AND CANCER 
MORTALITY FOR THE ABOVE CANCER LOCALIZATION HAVE BEEN OBSERVED IN ALL DEVELOPED 
COUNTRIES [15] . AS TO RUSSIA, LUNG CANCERS ARE RANKING FIRST BOTH IN THE 
GENERAL PATTERN OF CANCER MORBIDITY AND ALSO AMONG THE NUMBER OF MALIGNANT TUMORS 
TOTAL IN MALE PATIENTS [7] . 

IT IS OBVIOUS THAT SUCCESSFUL TREATMENT OF LCS DEPENDS FROM THEIR 
DIAGNOSTICS CONSIDERABLY. TO ILLUSTRATE, THE FIVE-YEAR SURVIVAL RATE IN THE 

T1N0M0 Stage patients after radical cure is close to 70 - 85 %; for the Stage 

III LUNG CANCER PATIENTS, HOWEVER, THIS RATE IS NO MORE THAN 15 - 20 % [10, 

17] . Most of the patients, however, are admitted to our clinics at stages III 
OR IV of the disease, and radical cure is only possible for 20 % of such 
patients [5, 11] . 

Diagnostics of LCs is based on the comprehensive examinations of patients 
taking due account of their medical histories, clinical symptoms, and data of 
special medical examinations. The differential diagnostic procedures, as a rule, 
are applied to the patients having protracted pneumonias, chronic nonspecific 
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LUNG DISEASES (CNLD), TUBERCULOSES, AND BENIGN TUMORS. SIMILAR CLINICAL AND 
RADIOLOGICAL SIGNS OF DIFFERENT LUNG DISORDERS, AND ALSO CERTAIN PROBLEMS WITH 
DIFFERENTIAL DIAGNOSTICS ARE THE MAJOR REASONS FOR MISTAKES AND LATE DETECTION OF 
LCS [4] . 

THE TIMELY DETECTION OF LUNG CANCERS MAY BE IMPROVED BASED ON COMBINED 
APPLICATION OF THE UP-TO-DATE EXAMINATION PROCEDURES FOR LUNG DISORDERS [3] . 
NOTWITHSTANDING SOMEWHAT CONTROVERSIAL FINDINGS, ATTENTION OF THE CLINICIANS IS 
GETTING ATTRACTED TO THE DATA OF IMMUNOLOGY TESTS AND TUMOR MARKERS FOR DIAGNOSIS 
AND MONITORING OF THE LC PATIENTS [9, 18] . 

THE OBJECTIVE OF THIS EXPERIMENTAL RESEARCH WAS TO JUSTIFY THE 
OPPORTUNITIES TO IMPROVE THE EFFICIENCY OF COMBINED PRIMARY LC DIAGNOSTICS BASED 
ON IMMUNOLOGY EXAMINATIONS. 

Material and procedures 

the comparative analysis of the information significance of diagnostic 
procedures was completed in 256 different-type lung disease patients admitted to 
the clinic due to suspicions of lung cancers. after our combined examinations 
18 7 patients were diagnosed as having primary lung cancers (lc) ; benign lung 

TUMORS (BLT) WERE FOUND IN 16 CASES, AND CNLD IN 53 CASES. AGE OF THE 

patients ranged from 30 to 68 years. 

We have examined 169 male and 18 female patients, 187 in total; average 
age was equal to 55.5 years. our assessments of lung cancer stages and the 
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EXTENT OF PRIMARY TUMORS WERE BASED ON THE INTERNATIONAL TMN CLASSIFICATION 

(1989) . Stage I was diagnosed for 37 patients; Stage II was found in 54; 
Stage III - 69, and Stage IV in 28 cases. Peripheral cancers and central 

CANCERS WERE DIAGNOSED FOR 78 (41.7 %) AND 109 (58.3 %) PATIENTS, 

respectively. Squamous cell carconoma was found to be the major histological 
structure of tumors (63.1 %),* adenocarcinoma was diagnosed for 19.8 %, and 

SMALL CELL CARCINOMA IN 17.1 % OF ALL CASES. WITHIN THE LC GROUP 95 PATIENTS 
(50.8 %) HAD CHRONIC BRONCHITIS; 21 (11.2 %) - PULMONARY FIBROSIS, AND 15 
(8 %) ~ PULMONARY EMPHYSEMA. THE COMBINATION OF CANCER AND PULMONARY 

TUBERCULOSIS WAS FOUND IN 9 PATIENTS (4.8 %). THE SECOND GROUP OF ASSOCIATED 

illnesses (coronary heart disease and essential hypertension) for found for 83 
patients (44.4 %) . Only 22 patients (11.8 %) had no any associated 

ILLNESSES . 

Male patients, aged 47.6 on the average, dominated the group of CNLD patients 
(45 of 53 in total). The group of BLT patients, aged 46.3 on the average 
consisted of 14 males and 2 females. Most of the LC patients (172 or 92 %) 
were smokers (as of the date of examination; 10 cigarettes a day or more) . In 

THE CNLD AND BLT GROUPS SMOKED 4 0 (75.5 %) AND & (43.8 %) OF PATIENTS, 

respectively. 

The principal diagnostic procedures in our research included clinical/X-ray 

imaging and endoscopy, cytology of sputum, transthoracic punctures, and 
multi factor immunology testing. 
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All immunology tests were completed at patients' admission for inpatient 
treatment . examinations included determination of absolute content and 

PROPORTIONS FOR T-LYMPHOCYTES [14] AND B-LYMPHOCYTES [13] . THE LEVELS OF 
SERUM G-, M- AND A- IMMUNOGLOBULINS WERE ESTIMATED BASED ON MONOSPECIFIC 
ANTISERUMS [16] . THE PROLIFERATION ACTIVITIES OF T- AND B-LYMPHOCYTES WERE 
ESTIMATED WITH THE BALLAST TRANSFORMATION REACTIONS OF LYMPHOCYTES (BTLR) WITH 
PHYTOHEMAGLUTININ (PHA), CONCOVALLIN A (CON A), POKEWEED MITOGEN (PM) BASED 
ON INCORPORATION OF TRITIATED THYMIDINE ( 3 H THYMIDINE ) [8] . MOREOVER, THE 
FUNCTIONAL ACTIVITY OF T -LYMPHOCYTES WAS EXAMINED IN THE DELAYED-TYPE SKIN 
HYPERSENSITIVITY REACTION (DTH) WITH AUTOLOGOUS MODIFIED LYMPHOCYTES [1] . 
DIAGNOSTIC TUMOR GROWTH TESTS (TUR-TESTS) WERE COMPLETED IN THE MODIFIED 
HEMAGGLUTINATION REACTION ( IMMUNOMODI FICATION OF ESR) USING AN ANTI IDIOPATHIC 
AND ANTIEMBRYONIC SERUM [2] . THE CONCENTRATIONS OF CARCINOFETAL ANTIGEN (CFA) 
IN BLOOD SERUM WERE DETERMINED WITH A RADIOIMMUNE ASSAY METHOD WITH A RIO-REA 

[CFA]- 125 i-m set (Institute of Bioorganic Chemistry (IBOKH), Minsk, 
Belarus) . The diagnostic significance of different clinical signs and methods of 
LC diagnostics was assessed based on their sensitivity and specificity [6] . The 
reference group was composed of 4 0 healthy volunteer donors aged 30 to 55. 
Statistical analysis was based on the Student's t-test. 

Findings and discussion 
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The clinical signs of illnesses do have a certain practical value for diagnostics 
of lung cancers. For the central cancer such clinical signs cnclude coughing, 
blood spitting, chest pains, dyspnea, elevated body temperatures . as to 
peripheral cancers, they do not show any symptoms for a long time, and clinical 
signs are much less pronounced. coughing, the most frequent lc symptom, was 
observed for 69.5 % of all patients, and was two times more frequent at central 
cancers. During examinations 35 (66 %) of CNLD and 3 
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(18.8 %) of BLT patients had complaints of coughing. Blood spitting, the most 
characteristic sign of malignant lung damage was found in 21 (19.3 %) AND 7 (9 
%) cases for the central and peripheral lung cancers, respectively. this sign, 
however, was found only for 3 cnld patients; no cases of blood spitting were 
found for the blt patients. chest pains on the damaged side were observed for 
72 (38.5 %) of the lc patients in total; 4 patients presented their problems 
of chest pains on the opposite side of their tumors. for the blt and cnld 
patients chest pains were observed in 2 and 9 cases, respectively. 

Elevated body temperatures (fevers) were registered for 57 (30.4 %) of 
LC patients and 16 (30.2 %) of CNLD patients. Normal body temperature and low 

GRADE FEVERS WERE FOUND IN 14 AND 2 BLT PATIENTS, RESPECTIVELY. SUCH SYMPTOMS 
AS HUSKY VOICE AND VOCAL CORD PARESES WERE FOUND ONLY IN 5 OF THE CENTRAL CANCER 
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PATIENTS AT METASTATIC LESIONS OF LYMPHATIC NODES OF MEDIASTINAL SEPTUMS WITH 
RECURRENT NERVE INVOLVEMENT. 

THE CLINICAL SIGNS OF LUNG DISORDERS ARE RATHER SIMILAR AND LOW SENSITIVE, 
AND THEIR APPLICATION FOR DIAGNOSTIC PURPOSES IS RESTRICTED. MORE THAN ONE THIRD 
OF ALL PERIPHERAL LC PATIENTS AND MORE THAN A HALF OF BLT PATIENTS HAD NO 
COMPLAINTS, AND CHANGES IN THEIR LUNGS WERE FOUND AT THE PREVENTIVE X-RAY 
EXAMINATIONS. 

THE PARANEOPLASTIC SYNDROMES, KNOWN TO BE THE NONSPECIFIC TUMOR MARKERS 
ARE OF SPECIAL INTEREST FOR THE LC DIAGNOSES [12] . OUR DATA REVEALED 77 
DIFFERENT PARANEOPLASTIC SYNDROMES OF MALIGNANT TUMORS IN 50 LC PATIENTS (26.7 
% OF THE TOTAL) (SEE TABLE 1) . MOREOVER, 2 SYNDROMES OR MORE WERE FOUND IN 21 
PATIENTS. THE DIAGNOSTIC SIGNIFICANCE OF SUCH MARKERS IS NOT EQUAL. TO 
ILLUSTRATE, AS THE PARANEOPLASTIC MARKERS WE CLASSIFIED FEVERS RESISTANT TO 
ANT I -INFLAMMATORY THERAPY, AND ALSO ANEMIA IN THE ABSENCE OF HEMOLYSIS AND 
BLEEDING. OF THE 7 7 PARANEOPLASTIC MANIFESTATIONS TOTAL 60 (78 %) EXISTED FROM 
THE DATE OF THEIR INITIATION TO THAT OF THE LC DIAGNOSIS FOR A FEW DAYS, WEEKS, 
MONTHS, AND EVEN YEARS. BECAUSE OF THIS, THE PARANEOPLASTIC SYNDROMES MAY BE 
USED AS THE CLINICAL MARKERS FOR EARLY DETECTION OF MALIGNANT LUNG TUMORS. 

TABLE 1. PARANEOPLASTIC MANIFESTATIONS IN LUNG CANCER (LC) PATIENTS 
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Paraneoplastic sign 


Occurrence 


frequency 




Absolute 


? 


Skin itch 


o 


9 1 
Z . / 


Fever 


1 A 


/ . D 


Anemia 


9 1 
Z 1 


11 9 


"Drumstick" syndrome 


9 9 
Z o 


19 9 
1Z . O 


Hyperthrophic osteoarthropathy 


o 
o 


1 £ 


Rheumatic arthritis 


c 
0 


9 "7 

z . / 


Thrombophlebitis 


9 

O 


1 fx 


Itsenko-Cushing syndrome 


1 


0.5 


Gynecomastia 


1 


0.5 


Acanthosis nigricans 


1 


0.5 








TOTAL : 


77 


41.1 



A TOTAL OF 159 PATIENTS WERE DIAGNOSED OF LUNG CANCERS WITH THE X-RAY 

method. At the same time, however, 8 CNLD and 7 BLT patients were found 
suspicious for malignant pulmonary tumors after X-ray examinations. As a result, 
the sensitivity of this method reached 85% at 78.3% specificity. Accuracy of 
cytology examinations of sputum was equal to 49 % AND 18 % for the central and 
peripheral cancers, respectively. Hyperdiagnostics for the group of CNLD 
patients was observed in 2 cases. 

Endoscopy examinations were completed with a Japan-produced Type-20 BF 
fiber optic bronchoscope on 170 patients under local anesthesia. Direct 
bronchoscopy signs were observed in 89 patients having LCs in their exophitic 
forms; the indirect signs were found in 17 patients suffering from the central 
lung cancer in its peribronchial form. Sensitivity of this method was equal to 
97.2 %. For a group of peripheral cancer patients the direct and indirect 
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ENDOSCOPY SIGNS WERE FOUND IN 2 AND 7 CASES, RESPECTIVELY, AND TOTALED 47.4 % 
OF 19 PERSONS EXAMINED WITH SUCH A METHOD. FOUR OF OUR 4 2 CNLD PATIENTS SHOWED 
INDIRECT BRONCHOSCOPIC SIGNS OF PERIBRONCHIAL CANCERS. THE SPECIFICITY OF 
ENDOBRONCHIAL METHOD WAS EQUAL TO 90.5 %. 

AS TO THE TRANSTHORACIC PUNCTURES, THEY WERE ACCURATE IN 33 OF 4 0 
PERIPHERAL LC PATIENTS TOTAL, AND AT 82.5 % LEVEL OF SENSITIVITY. NO CASES OF 
HYPERDI AGNOSTICS IN THE BLT (7) AND CNLD (9) PATIENTS WERE FOUND, AND 
SPECIFICITY IN THIS CONTEXT REACHED 100 %. GENERAL MORPHOLOGY VERIFICATION WAS 
OBTAINED FOR 92 (84.4 %) AND 61 (78.2 %) OF LC PATIENTS IN THE CENTRAL AND 

peripheral forms, respectively. 

Active studies are now in progress the field of immune diagnostics of 
malignant neoplasms. our data revealed that average concentrations of 
lymphocytes in the lc patients were not much different from those for blt or 
cnld cases, and also those for healthy humans (table 2) . a trend was noted to 
higher concentrations of b-lymphocytes in the lc and cnld patients as compared 
to healthy individuals and blt patients. any reliable changes in the levels of 
the major categories of serum immunoglobilins were not found. it should be 
emphasized that first-level immunology indices are characteristic of great 
variations in average and individual parameters; the latter fact makes difficult 
their application for differential diagnostic purposes. 

Analytical consideration of mitogen-stimulated blast transformation data 
has shown that proliferation lymphocyte responses to all the applied mitogens for 

THE LC PATIENTS WERE LOWER THAN THOSE FOR THE REFERENCE GROUP. THE MOST 



SIGNIFICANT DIFFERENCE WAS FOUND FOR THE RESPONSE TO POKEWEED MITOGEN (PM); THE 
STIMULATION INDICES FOR DIFFERENT STAGES OF THE DISEASE WERE NEARLY EQUAL 

(Stages I-II - 14.0 ± 1.9; Stages III-IV - 14.4 ± 1.7; reference - 39.1 

± 3.2) . ON ADDITION OF PHA AND CON A THE PROLIFERATION LEVELS DECREASED WITH 
PROGRESS OF THE DISEASE; A SIGNIFICANT INHIBITION OF IMMUNOLABEL INCORPORATION AS 
COMPARED TO THE REFERENCE GROUP WAS FOUND FOR THE STAGE III-IV PATIENTS (P < 
0.01) . 

THE CONCENTRATIONS OF CARCINOFETAL ANTIGEN (CFA) EXCEEDED THE REFERENCE 

standard (7.3 ± 1.85 ng/ml) in 95 LC; 3 BLT; and 23 CNLD patients, and 

ALSO IN 4 HEALTHY INDIVIDUALS. THE SENSITIVITY AT DETERMINATION OF THE ANTIGEN 
WAS EQUAL TO 50 . 8 % AT 62 . 3 % SPECIFICITY. 

Table 2. Immunology parameters in lung disease patients (M ± m) 







Diagnosis 


Parameter 


Healthy 


Lung cancer (LC) 


BLT 


CNLD 




PERSONS 


Stage I 


Stage II 


Stage III 


Stage IV 


(w - 16) 


(N = 53) 




(N = 
40) 


(n = 37} 


(N = 54) 


(n = 68) 


(n = 28) 






















Lymphocytes : 
















% 


29.2 ± 
1.12 


29.3 ± 
3.84 


26.1 ± 
2.81 


24.7 ± 
3.51 


25.4 ± 
1.95 


30.2 ± 
2.01 


26.8 ± 
2.15 


Absolute 

VALUE 


1947 ± 
247.5 


1850 ± 
278.5 


1783 ± 
273.5 


1921 ± 
217. 6 


1657 ± 
248.9 


2058 ± 
156.4 


1834 ± 
233.6 


T-LYMPHOCYTES 
















% 


61.2 ± 
1.61 


58.6 ± 
2.31 


57.7 ± 
3.43 


54.7 ± 
3.54 


56.4 ± 
4.75 


59.3 ± 
3.96 


55.7 ± 
4.39 


Absolute 

VALUE 


1187 ± 
56.3 


1034 ± 
140.8 


1012 ± 
44.3 * 


1045 ± 
76.8 


976 ± 
63.5 * 


1214 ± 
98.3 


1019 ± 
96.7 


B-lymphocytes 
















% 


14.2 ± 
0.45 


16.5 ± 
1.83 


15.7 ± 
0.81 


17.0 ± 
1.59 


16.8 ± 
2 .38 


14.9 ± 
0.61 


16.3 ± 
0.39 


Absolute 
value 


275 ± 
14.3 


293 ± 
31.8 


256 ± 
26.5 


326 ± 
48.4 


311 ± 
45.4 


306 ± 
32.5 


293 ± 
21.6 
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IgG <g/l) 


13.56 ± 
0.45 


14.26 ± 
0.47 


13.48 ± 
ft cq 

u . by 


13.14 ± 

ft CI 

0 . 61 


13.26 ± 

ft CQ 
U . DO 


12.94 ± 

U . H 1 


12.73 ± 

u . DO 


IgA <g/l) 


2.15 ± 
0.19 


2.19 ± 
0.18 


2.13 ± 
0.21 


2.10 ± 
0.19 


1.98 ± 
0.16 


2.11 ± 
0.14 


1.95 ± 
0.20 


IgM (g/l) 


1.30 ± 
0.09 


1.45 ± 
0.11 


1.38 ± 
0.20 


1.46 ± 
0.16 


1.29 ± 
0.16 


1.31 ± 
0.17 


1.54 ± 
0.14 


















Note: * - Reliable difference as compared to the reference group 


1 1 1 1 1 i i 
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Based on examinations of delayed-type skin hypersensitivity reaction 
(dth) with autologous modified lymphocytes it was found that the occurrence 
frequency of positive reactions for the blt patients was equal to 6 . 3 % as 
compared to the cldt patients (9.4 %) and healthy individuals (5 %). as to 
the Stage I-III lung cancer patients, the reaction was positive in 91.2 % of 
all cases; for Stage IV patients it was positive in 7 5.0 % of cases. 
Sensitivity of skin tests was equal to 88 . 8 % at 91 . 3 % specificity. It should 
be noted that the method was found to be highly sensitive at the stage i of lung 
cancers (at 8 6.5 %), which is important for early diagnostics of the disease. 

Completion of TUR-tests for tumor growth showed sensibility of this 

METHOD IN THE LC PATIENTS AT 89 % LEVEL, AND SPECIFICITY AT 8 6 % . THE TUR" 
TEST IS A RATHER TECHNICALLY SIMPLE PROCEDURE, AND IT MAY BE RECOMMENDED FOR 
SCREEN TESTING IN OUTPATIENT CLINICS AT PREVENTIVE EXAMINATIONS. 

COMBINED APPLICATION OF IMMUNOLOGY TESTING JOINTLY WITH THE PTHER 
PROCEDURES TURNED OUT TO BE MORE INFORMATIVE THE MOST COMMON X-RAY, ENDOSCOPY, 
AND MORPHOLOGICAL METHODS OF LC DIAGNOSTICS (TABLE 3) . 
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Thus, based on the completed analysis we have found a number of specific 
features in the clinical behavior of lung cancers, which exhibit polymorphic 
patterns of their clinical, laboratory, radiological, and endoscopy signs. not 
infrequent are the cases of asymptomatic or low suspected clinical disease 
courses without any disturbances of general condition of patients or changes in 
the peripheral blood and body temperature. not infrequent are the observations 
where the clinical x-ray patterns of lung tumors are similar to chronic lung 
disorders. the above problems make accurate diagnostics difficult and require 
development of special examination procedures for timely detection of this form 
of cancer. Incorporation of the immunology testing into combined diagnostics of 
respiratory organs' diseases will improve the accuracy of lc diagnoses. 

Table 3. Occurrence frequencies for accurate diagnoses in lung disease 
patients vs . diagnostic procedures 





Diagnostic procedure 


Diagnosis 


X-ray 


Endoscopy 


Morphological 


Combined 




A 


B 


a 


B 


a 


B 


a 


B 




















LC 


187 


159 
(85) 


128 


115 
(89.8) 


187 


153 
(81.8) 


187 


181 
(96.8) 


BLT 


16 


9 

(56.3) 






16 


9 

(56.3) 


16 


15 

(93.8) 


CLDT 


53 


45 

(84.9) 


42 


38 

(90.5) 






53 


51 

(96.2) 
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Note: a - number of patients; b 
cent is shown in parentheses 



- NUMBER OF ACCURATE DIAGNOSES; THE PARAMETER IN PER 
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